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SUMMARY OF INTERLABORATORY STUDY 90-5 

Interlaboratory Study 90-5 was initiated as part of an on-going program of 
laboratory performance management studies conducted by the Quality 
Management Office of Laboratory Services Branch, Environment Ontario, It 
assesses the performance of participating laboratories for the analysis of selected 
organic parameters (Table I, Section 3.1), Thirty-one laboratories (government, 
academic, industry, and commercial) agreed to participate in this study. Results 
were received from twenty-eight participants. The parameters were chosen from 
two different MISA Analytical Test Groups 1 - Groups 17 and 13, 

The results from this study indicate that most laboratories are able to achieve 
acceptable within-laboratory precision or repeatability. This has improved for the 
parameters in this study compared to a previous study conducted one and a half 
years previous 4 . The major difference among the participating laboratories is slope 
bias, usually attributable to a difference in standards. This stresses the need for 
analytical laboratories to compare their in-house standards to reference standards 
so that comparability improves among laboratories. 
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2 INTRODUCTION 

Interlaboratory performance studies are conducted to assess the comparability of 
data among different laboratories. These studies are useful for the identification 
of biases, precision and accuracy problems, Participation in such studies can 
serve as a guide for improving individual laboratory performance and maintaining 
performance standards. The Quality Management Office, Laboratory Services 
Branch, Environment Ontario has instituted an on-going program of interlaboratory 
studies to assess and enhance the performance of environmental laboratories 
providing analytical services. 

This study was designed to assess the analytical variability among laboratories for 
the analysis of Non-halogenated and Water Soluble Volatile Organics. Parameters 
were chosen from analytical test groups listed in the MISA (Municipal and 
industrial Strategy for Abatement) General Regulation 1 . Participants were 
requested to use methods which conformed to the MISA analytical principles and 
protocols given in the General Regulation 1 . 

Thirty-one laboratories (government, academic, industry, and commercial) agreed 
to participate in this study. Results were received from twenty-eight participants. 
A list of participants is given in Appendix 2. Each participant was assigned a 
unique Identification code to maintain confidentiality, 

A set of four samples was distributed to each of the thirty-one participants. The 
samples consisted of a reagent water blank and three reagent water samples 
fortified with subsets from MISA Test Groups 17 and If 1 , Section 3 describes 
sample preparation, sample distribution, analytical methodology, and data 
evaluation procedures. Final results are tabled in Appendix 1 and discussed in 
Section 4. 



PROCEDURE 

3,1 Preparation of Samples 

A stock spiking solution consisting of parameters from MISA Test Groups 
17 and 18 was prepared in methanol. Table I lists the parameters and 
MISA Test Group. 
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TABLE I 


PARAMETER 


MISA TEST GROUP 


Benzene 


17 


Toluene 


17 


o-Xylene 


17 


m-Xylene 


17 


p- Xylene 


17 


Acrylonitrile 


18 



Deionized, distilled water was used for the sample matrix. Care was taken 
that no plastic materials came into contact with the water when transferring 
to 250 ml glass bottles. Each bottle was filled to the top to eliminate 
headspace. Unspiked bottles were labelled "VOC1" and capped 
immediately. 

All sample spiking was done with the appropriate size of microlltre syringe 
using a repeating dispenser. The low spike was labelled "VOC2", the mid- 
range spike was labelled "VOC3 ,, l and the high spike was labelled ,, VOC4". 
All samples bottles were individually spiked with the combined stock 
solution and immediately capped, allowing no headspace. Target values for 
each parameter are given in Appendix 1 . 

3.2 Sample Distribution 

Samples were packed and stored overnight at 4°C. Samples were shipped 
the following day by Purolator Courier to the participating laboratories. A 
list of the laboratories receiving sample sets is given in Appendix 2. 
Samples were shipped on June 5, 1990. A copy of all correspondence is 
also included in Appendix 2. 

3.3 Analytical Methodology 

Participating laboratories were requested to analyze the samples using 
routine in-house methods that complied with the principles and protocols 
outlined in Schedule 3 of the MISA General Regulation 1 . Participants were 
requested on the report form provided (Appendix 2) to summarize their 
Sample Preparation Principles, Instrumental Measurement Method 
Principles, and indicate the Gas Chromatographic Column used. All 
participants were assigned a unique identification code. 
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3.4 Data Evaluation Technique 

Results were submitted to the Quality Management Office, LSB in written 
form. All data were manually entered by laboratory code into an electronic 
spreadsheet. Blank spaces were left when a laboratory did not report 
results for a specific parameter that was present in the spiking material. 
Not all of the participants reported results for Acrylonitrile. 

Laboratory 1010 had a different elution pattern for the three Xylenes from 
that reported by all of the other participants. Half of the combined result for 
o- & m-Xylenes was assigned to o-Xylene and half of this combined result 
was added to the reported result for p-Xylene. 

The participating laboratories who reported results were mailed a copy of 
the tables of results on September 8, 1990. Two participants reported 
corrections to their data. Both sets of results are included in the tables, 
though the corrected results are used in the evaluation. Laboratory 1026 
requested that their results be withdrawn as they had discovered a problem 
with their calibration standards. The results are retained in Tables 1-5 but 
are not included in any of the evaluation procedures outlined below. 

The mean, median and standard deviation were calculated for each 
parameter in each sample and are included in Table 11, Appendix 1. 
Results were converted to percent recovery of the target value and are 
given in Tables 6-10, Appendix 1. 

The results were evaluated using the technique outlined in Reference 2. 
This technique is summarized as follows: 

1 , Two samples at different concentrations are split among a number 
of laboratories and analyzed as requested. Results are entered into 
an electronic spreadsheet and programs (macros) are coded to 
perform the manipulations. The evaluation technique is performed 
after the participants have verified their results (see above). 

2, High sample data evaluation: 

i) Reject all results which differ from the median (HJ by more 

than 10%." 
ii) Calculate median (H), mean and standard deviation (S h ). 
iii) Reinclude results if within 3 times S h , 
iv) Reiterate ii) and iii) until no further results are included. 
v) Calculate relative standard deviation of final selected results 

(CV h ). 

3, Low sample data evaluation: 

i) Use 3 X CV h X median(LJ to exclude possible outliers, 
ii) Calculate median (L), mean and standard deviation (S,). 
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iii) Reinclude results if within 3 times S,. 

iv) Reiterate ii) and iii) until no further results are included. 

4. Paired sample performance criteria: 

i) Examine ratio of Si/S,: If <2, use results as reported in 
concentration units. Otherwise convert results to percent 
recovery based on target value, if known, or use recovery 
relative to median value - H, L 

ii) Prepare paired sample scatter diagrams of all results (Youden 
plots 3 ), 

iii) Calculate perpendicular distances from each point to the two 
41® lines (Slope and Intercept error lines) and select the 
lesser of the two perpendicular distances (PD). 

iv) Determine the median PD. 

v) Determine the mean of all PD values less than 2.5 times the 
median and use this mean to estimate the repeatability S w . 

vi) Set warning limits for repeatability: 2 times S w . 

yii) Set control limits for repeatability: 3 times S w . 

viii) Set warning limits for possible bias: 3 times S w (same as vii). 

ix) Set control limits for possible bias: 4,5 times S w . 

5. Code performance and summarize in table 

i) In upper left or lower right quadrant - Erratic 

ii) In lower left or upper right quadrant - Biased Low or High 
iii) On horizontal or vertical axis - Out of Control 
iv) On diagonal line through origin - Slope or Standard problem 
v) On diagonal line not through origin - Intercept or blank 
problems. 

In this study, three spiked samples were provided to each participant. 
Samples VOC2 and VOC3 were designed at similar concentrations, The 
results are interpreted in pairs as follows: VOC2 (low) vs. VOC4 (high) and 
VOC3 (low) vs. VOC4 (high). The results for the spiked samples were not 
corrected for any background levels detected in the unspiked sample 
(VOC1 ), as only two positive values were reported. The statistical summary 
produced by this evaluation technique is given in Table 1 1 . 

The performance (Step 5) for each laboratory is summarized in Table 12. 
Note that laboratories flagged with slope (5. iv) or intercept (5. v) error are 
also rated according to their degree of precision. Laboratories within one 
S w of the Slope or Intercept line are flagged with a capital "S" or T. 
Laboratories between 1 and 2 S w are flagged with a small "s" or T. 
Laboratories that are further than 2 S w from either line are just flagged H or 
L (See Reference 2 for further details). 

The paired results have been plotted using the Youden technique 3 . Each 
plot includes the diagonal lines calculated in Step 5 iv) and v). The plots 
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also include the warning and control limits for repeatability and possible 
bias, centred on the target value, The inner circle represents the warning 
limits for repeatability (4 vi). The outer circle represents the control limits 
for repeatability (4 vii) and the warning limits for possible bias (4 viii). The 
outer arcs in the upper right and lower left quadrants represent the control 
limits for possible bias (4 ix). These diagrams are included in Appendix 1 , 



DISCUSSION 

Results were received from twenty-eight of the thirty-one laboratories receiving 
samples. After the table of results was submitted to the participants for 
verification, Laboratory 1 026 withdrew their results. They were not included in the 
evaluation procedure. 

OVERVIEW OF INTERLABORATORY PERFORMANCE 

The results from this study demonstrated that most of the participating laboratories 
are capable of maintaining good within laboratory precision or repeatability. 

Very few of the participants were flagged as having erratic results for all 
parameters in this study, though some participants had problems with one or two 
parameters (Table 12). The analysis for Acrylonitrile appears to be the most 
difficult, having the greatest variability in the results. The points fall along a line 
which does not pass through the target values. This may be caused by calibration 
curvature. In this case, curvature may be induced by its high level of water 
solubility. This would also affect recovery, making it difficult to purge. Over 
recovery may be due to interferants co-eluting with Acrylonitrile. 

The slightly greater variability demonstrated by m- & p-Xylenes may be due to the 
problem of co-elution of the two isomers. The different Gas Chromatographic 
columns used by the participants will have varying degrees of resolution of the 
isomers, which will result in variable quantitation. 

Four of the five parameters in this study were included in Interlaboratory Study 89- 
1, conducted in January- February 1989 4 . Acrylonitrile was not included in the 
earlier study. The overall between-laboratory variability has improved in this study 
as compared to the previous study. The spiking levels used in this study were 
similar to the previous study. The standard deviation is smaller for the comparable 
sample-parameter combinations in this study, except for o-Xylene. There is no 
clear explanation why performance has not improved for this parameter. 

The major source of variation among the participating laboratories appears to be 
related to slope bias, usually attributable to a difference in standards. This is also 
easily seen visually in Figures 1-10 as many data points are close to the diagonal 
line passing through the origin. Closeness of fit to the line reduces the liklihood 
that this bias is attributable to variable recovery. As with the previous study 4 , this 
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source of variability stresses the need for analytical laboratories to validate their 
in-house standards with reference standards, 

Very few individual parameters for a few of the laboratories were flagged as having 
possible intercept error. 

INDIVIDUAL LABORATORY PERFORMANCE 

Table 12 in Appendix 1 summarizes the individual performance for each paired 
evaluation, on an individual parameter and laboratory basis. The eiution order of 
parameters is ranked as follows: Acrylonitrile, Benzene, Toluene, m- & p-Xylenes, 
and o-Xylene. A review of each participating laboratory follows. 



Laboratory 1001 

This laboratory's performance appears affected by the eiution order of the 
parameters. The early eluting parameters (Acrylonitrile and Benzene) are flagged 
high while the later eluting Xylenes are biased low. Review of the Gas 
Chromatographic temperature program may solve this problem. 

Laboratory 1002 

The performance of this laboratory is variable. No pattern is evident based on 
eiution order. The flagged results indicate a possible slope problem. Comparison 
of in-house standards with reference standards is advisable. 

Laboratory _1003 

This laboratory is flagged as biased high with a possible slope problem. 
Comparison of in-house standards with reference standards is advisable. 

Laboratory 1005 

The performance of Laboratory 1005 is variable. No pattern is evident based on 
eiution order. The flagged results indicate a possible intercept problem for Toluene 
(a common laboratory solvent), though other parameters are erratic. Comparison 
of in-house standards with reference standards is advisable. 

Laboratory 1008 

This laboratory's performance was variable, with a tendency to being biased low. 
No pattern related to eiution order was evident. Comparison of their in-house 
standard with reference standards may help improve their performance. 
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Laboratory 1007 

This laboratory is biased low for all parameters, Some erratic performance was 
observed for Benzene and m- I p-Xylenes. Comparison of in-house standards 
with reference standards is advisable. 

Laboratory 1009 

The performance of Laboratory 1009 appears affected elution order. The early 
eluting parameters are biased low while the performance for the three Xylenes is 
acceptable. Adjustment of the Gas Chromatographic temperature program may 
help improve the recovery of the more volatile compounds. 

Laboratory 1010 

The performance of this laboratory was acceptable for three parameters but they 
had problems with the three Xylenes. This laboratory used a packed column, 
unlike all but two other participants, who used various capillary columns. Their 
packed column produced a different elution order for the Xylenes as compared to 
the other participants (see Section 4.4), which may account for a possible source 
of variability. 

Laboratory 1013 

This laboratory was biased low for several of the results, except for Acrylonitrile. 
Comparison of in-house standards with reference standards is advisable and may 
help improve performance, 

Laboratory 1014 

This laboratory's performance appears affected by the elution order of the 
parameters. The early eluting parameters (Acrylonitrile and Benzene) are flagged 
high while the later eluting Xylenes are biased low. Review of the Gas 
Chromatographic temperature program may solve this problem, 

Laboratory 1015 

This laboratory did not report results for sample VOC2, nor did they analyze for 
Acrylonitrile. They had acceptable performance for Toluene. Their results for the 
other compounds were biased low. Comparison of their in-house standard with 
reference standards may help improve their performance. 
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Laboratory 1016 

This laboratory did not analyze for Acryionitrile. Their performance was flagged 
as out of control or erratic because of the low results for sample VOC4, the high 
spike. If this sample was outside the normal calibration range and subsequently 
diluted, this may have introduced greater variability into the analysis, resulting with 
the flagged parameters. Comparison of their in-house standard with reference 
standards may help improve their performance. 

Laboratory 1017 

This laboratory's performance was acceptable, though there is a tendency to being 
biased high. No pattern related to elution order was evident. Comparison of their 
in-house standard with reference standards may help improve their performance 
for the Xylenes. 

Laboratory 1018 

This laboratory did not detect Acryionitrile in the samples at the level with which 
they were spiked (below their laboratory detection limit). Their performance was 
acceptable for Toluene and o-Xylene but was biased low for the other two 
parameters. This laboratory used headspace analysis as opposed to Purge-and- 
trap analysis used by the other participants. The spiking level used for this study 
are at the lower end of detection for this analytical technique, which may account 
for the variability of performance for the two flagged parameters {Benzene and m- 
& p-Xylenes). 

Laboratory 1018 

The performance for this laboratory was biased low for all parameters except 
Acryionitrile, which was biased high. If the same method was used for all 
parameters, it does not appear to perform in a similar manner for Acryionitrile as 
compared to the other four parameters. This should be investigated. Comparison 
of their in-house standard with reference standards may also help improve their 
performance. 

Laboratory 1020A a nd 1020B 

Laboratory 1 020 analyzed the samples using two different techniques, Acryionitrile 
was not analyzed for by either technique. The "A" set were analyzed using HALL 
and PID detectors. The performance using this technique was biased high. The 
second technique ("B" set) used an MSD detector. The results from this technique 
were variable, with acceptable performance for Benzene but high and low flags for 
the other three parameters. If the same calibration standard(s) was used for both 
techniques, then the two techniques have not been designed to produce equivalent 
results and this should be investigated. 
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Laboratory 1021 

This laboratory's performance appears affected by the elution order of the 
parameters, The early eluting parameters (Acrylonitrile, Benzene and Toluene) are 
acceptable while the later eluting Xylenes are biased high. Review of the Gas 
Chromatographic temperature program may solve this problem. 

Laboratory 1022 

This laboratory did not analyze for Acrylonitrile, This laboratory used a different 
technique for analysis that does not conform the Principles and Protocols outlined 
in the MISA General Regulation 1 . They used liquid-liquid extraction with CS 2 
followed by analysis using GC/FID (MISA requires the purge-and-trap technique 
for sample preparation. GC/FID is an acceptable instrumental technique.) This 
laboratory's performance is flagged as biased low. There are several possible 
sources for this bias. There may be a difference in standards. These should be 
compared to reference standards. During the extraction procedure there may be 
losses of the target compounds during the concentration step. Use of an internal 
standard will help monitor extraction efficiency and/or losses and possibly correct 
a source of low bias. 

Laboratory 1023 

This laboratory's performance was biased high except for m- & p-Xylenes. As they 
used a packed column as opposed to a capillary column (as used by most of the 
other participants), there may be a difference in the elution order of the Xylenes 
that was not accounted for. This should be investigated. Comparison of their in- 
house standard with reference standards may also help improve their performance. 

Laboratory 1 024 

Laboratory 1024 does not analyze for Acrylonitrile. Their performance was biased 
low. Comparison of their in-house standard with reference standards may help 
improve their performance. This laboratory used headspace analysis (not a MISA 
protocol 1 ), which may also account for their low bias as this technique is not as 
efficient at low levels. 

Laboratory 1025 

Laboratory 1025 did not have sufficient calibration standard available to analyze 
these samples for Acrylonitrile, though they routinely perform this test. Their 
performance was erratic, with some parameters having acceptable results for 
some samples, but being out of control for different sample-parameter 
combinations. Consistency in applying their analytical procedure should help 
improve their performance. 
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Laboratory 1026 

Withdrew their results. No evaluation of performance, 

Laboratory 1027 

This laboratory's performance was biased low. They did not analyze for 
Acrylonitrile. Comparison of their in-house standard with reference standards is 
advisable and may help improve performance. 

Laboratory 1028 

This laboratory had acceptable performance for one pair comparison for Benzene 
but was biased low for the other parameters. They did not analyze for 
Acrylonitrile. Comparison of their in-house standard with reference standards may 
help improve their performance. 

Laboratory 1029 

This laboratory did not analyze for Acrylonitrile. Their performance was erratic, 
with some parameters having acceptable results for Toluene, but being out of 
control or biased low for different sample-parameter combinations. Consistency 
in applying their analytical procedure should help improve their performance. 
Comparison of their in-house standard with reference standards may also help 
improve their performance. 

Laboratory 1030 

This laboratory did not analyze for Acrylonitrile. Their performance was erratic, 
with some parameters having acceptable results for Benzene, but being out of 
control or biased low for different sample-parameter combinations, Consistency 
in applying their analytical procedure should help improve their performance. 
Comparison of their in-house standard with reference standards may also help 
improve their performance. 

Laboratory 1031 

This laboratory's performance was biased low, They did not detect o-Xylene in 
any of the spiked samples. They did not analyze for Acrylonitrile at the time this 
study took place. Comparison of their in-house standard with reference standards 
may help improve their performance. The lack of identification of o-Xylene at 
levels well above their MDL (MDL = 0.5 ppb) is also a matter of concern. 



Page 12 

Laboratory 1032 

This laboratory did not analyze for Acrylonitrile. Their performance was erratic. 
Consistency in applying their analytical procedure should help improve their 
performance. 
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TABLE 1: ACRYLONITRILE (Results in ng/L) 



CODE 


VOC1 


VOC2 


VOC3 


VOC4 I 


TARGET 




5.8 


7.8 


16.6 


1001 


<Q.5 


15 


16 


35 


1002 


<1.90 


5,83 


7.93 


18.11 


1003 


<2.0 


7.2 


10.4 


22.6 


1005 


ND 


4.99 


6,79 


17.55 


1006 


<DL 


9.8 


16.2 


30.5 


1007 


<DL 


1.4 


2 


4.9 


1009 


<MDL 


4.86 


6.60 


13.80 


1010 


<1 


4.0 


6.2 


15.1 


1013 


ND 


6.4 


8.4 


21 


1014 


<5 


7.4 


20 


46 


1015 


N/A 


N/A 


N/A 


N/A 


1016 


N/A 


N/A 


N/A 


N/A 


1017 


NO 


5.6 


7.7 


20 


1018 


<100 


<100 


<100 


<100 


1019 


<1.0 


20.2 


22.0 


101.6 


1080ft 


N/A 


N/A 


N/A 


N/A 


1Q2QB 


N/A 


N/A 


N/A 


N/A 


1021 


<0.3 


5.5 


8.0 


16 


1022 


N/A 


N/A 


N/A 


N/A 


1023 


<1.0 


20 


24 


49 


1024 


N/A 


N/A 


N/A 


N/A 


1025 




N/A 


N/A 


N/A 


1026" 


0.98 


15.6 


23.0 


46.0 


1027 


INI/A 


N/A 


N/A 


N/A 


1028 


N/A 


N/A 


N/A 


N/A 


1029 


<DL 


<DL 


<DL 


7.1 


1030 


N/A 


N/A 


N/A 


N/A 


1031 


N/A 


N/A 


N/A 


N/A 


1032 


N/A 


N/A 


N/A 


N/A 



Laboratory 1026 withdrew their results from this study. 



nmm 



y^m , 



TABLE 2: BENZENE (Results In jig/L) 
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CODE 


VOC1 


VOC2 


VOC3 


VOC4 


TARGET 




5.9 


7.8 


16.6 


) 1001 


<0,2 


10 


11 


23 


1002 


<M 


6,35 


8.32 


17.03 


1003 


<0,1 


8.7 


9.5 


21.0 


1005 


ND 


5.81 


6.65 


16,0 


1008 


<DL 


5.6 


7.0 


15.4 


i; 1007 


<DL 


0.5 


6.6 


12.0 


1007* 




5.1 




"J 


1009 


<MDL 


5.60 


7.42 


15.74 


1010 


<.5 


6.1 


7.9 


16.8 


1013 


ND 


5.8 


74 


18.2 


1014 


<.37 


7,,5 


9.8 


20 


1015 


<MDL 


MA 


4.7 


11 


1016 


<0.5 


5.8 


7.7 


14.1 


1017 


ND 


7.4 


8.0 


ii 


1018 


<2 


5 


7 


14 


'{ 1019 


<G.5 


4.4 


5.4 


12.2 


1Q20A 




6.6 


8.6 


18.5 | 


1 020B 




5,8 


8.0 


17.0 | 


1021 


<0.1 


5.9 


8.4 


18 


1 022 


<0.07 


2.17 


3.33 


3.93 


1023 


<0.5 


6.7 


10 


23 


1024 


0.:35 


3.16 


3.71 


8.71 


1025 


<0,5 


5.58 


7.00 


17.4 


1026" 


0.14 


26.2 


35.2 


79.1 


1027 


ND 


4.73 


6.26 


13.57 


1028 


<1.0 


5,5 


7.3 


15.9 


1029 


<DL 


6.0 


7.5 


14,8 


1030 


ND 


5.98 


8.80 


17.09 


'1 1031 


<0,5 


5,2 


7.6 


14.3 


1032 


ND 


5.5 


7.4 


13.9 



' Revised result for sample VOG2 (used for subsequent calculations). 
** Laboratory 1026 withdrew their results from this study. 
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TABLE 3: TOLUENE {Results in jig/L) 



CODE 


VOC1 


VOC2 


VOC3 


VOC4 


TARGET 




6 


8 


16.9 


1001 


<0.2 


11 


12 


18 


1002 


<.39 


4.45 


6.45 


14.53 


1003 


<Q.2 


7.7 


10.4 


21,3 { 


1005 


NO 


6.25 


6.93 


16.22 


1006 


<DL 


5.6 


7,4 


16.6 


1007 


<DL 


4.5 


6,1 


11.8 


1009 


0.14 


4.08 


5.50 


1 1 .42 


1010 


<J 


6.3 


8.2 


17.3 


1013 


ND 


5.6 


7.2 


15,6 


1014 


<0.29 


5.6 


8.3 


16 


1015 


<MDL 


NA 


7.7 


17 ! : 


1016 


<0.5 


5.8 


7.3 


13.3 


1017 


ND 


7.3 


8.0 


17 


1018 


<2 


6 


8 


18 


1019 


<0.5 


2.4 


3.4 


8.0 i! 


1020A 




7.5 


9.8 


20.8 


10206 




6.5 


9.1 


19.0 


1021 


<Q,2 


5.9 


8.1 


18 


1022 


<0.04 


5.01 


9.12 


11.82 


1023 


<0.8 


6.5 


9.2 


21 


1024 




4.03 


5.00 


11.47 


1025 


<0.5 


5.99 


7.48 


18.3 


1026** 


0.75 


25.9 


36.2 


82.1 


1027 


ND 


5,25 


6,97 


15.86 


1028 


<1.0 


5.1 


6,8 


15.0 


1029 


<DL 


6.7 


8,7 


18.2 


1030 


ND 


3.44 


5,07 


10.25 


1031 


<0.5 


3,6 


6.0 


11.1 


1032 


ND 


5.9 


7.7 


14.5 



Laboratory 1028 withdrew their results from this study. 



"f*^ 
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TABLE 4: m- AND p-XYLENES (Results in |ig/L) 



CODE 


VOC1 


VOC2 


VOC3 


VOC4 


TARGET 




8,7 


11.6 


33 | 


1001 


<0.2 


6.9 


7.2 


14 


1002 


<0.48 


9.75 


12,76 


27,45 


1003 


<0.2 


9.7 


12.6 


28.0 


1005 


NID 


9.66 


11.14 


23.28 [ ! 


1006 


<DL 


7.7 


10,1 


22,4 


'f 1007 


<DL 


6.7 


8.5 


14.8 


1009 


<MDL 


8.63 


11.96 


24,93 


1010 


<.2 


7.7 


9.95 


20.9 


\ 1013 


ND 


8.2 


10,5 


23 


1014 


<.68 


7.5 


10 


21 


! 1015 


<MDL 


NIA 


10 


6.8 


1016 


<1.1 


9.0 


11.3 


21.0 


1017 


ND 


11 


12 


26 


1018 


<2 


1 


111 


24 


1019 


<1.0 


3.6 


5.0 


10.6 


102QA 




12.6 


16.7 


35.4 


1020B 




10,1 


14.3 


29.6 


1021 


<0.1l 


4.9 


6.8 


15 


1021* 


<0.1 


m 


13.6 


30 


1022 


<0.01 


3.88 


5.79 


6.99 


1023 


<0.7 


3.7 


6.5 


12 


1024 




4.43 


5.75 


12.46 


1025 


<1J 


8.72 


101.5 


24.4 


1026 


0.26 


42.3 


58,2 


1 28.7 


1027 


ND 


8.22 


10.66 


22.65 


1028 


<1.0 


6.5 


9.0 


18.7 


1029 


<DL 


7.7 


9.9 


20,7 


1030 


ND 


8.98 


13,04 


26.68 


1031 


<1.1 


3.3 


4.8 


9.2 


i| . 1032 


ND 


99 


12.7 


23.1 



NOTE: Lab 1010 had a different elution pattern for the Xylenes, Half of the result reported for o- & p-Xylenes plus the result 
m-Xylene was assigned for m- 1 p-Xylenes. 

* Revised results for Laboratory 1021 (used for subsequent calculations). 
** Laboratory 1026 withdrew their results from this study. 
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TABLE 5: o-XYLENE (Results in \igIL} 



CODE 


VOC1 


VOC2 


VOC3 


VOC4 


TARGET 




3 


4 


8,5 


1001 


<0.2 


2.5 


2.8 


5.7 


1002 


<0.42 


3.58 


4.84 


10.89 


1003 


<0.2 


3.6 


4.7 


9.8 


1005 


ND 


3.48 


4.30 


7.92 


1008 


<iDL 


2.8 


3.6 


8.4 


1007 


<DL 


1.8 


2.1 


4.6 


1009 


<MDL 


3.00 


4.18 


8.86 


1010 


<0.2 


4,3 


5.55 


11.7 


1013 


ND 


3.1 


4.0 


8.6 


1014 


<0,39 


2.4 


3.5 


7.3 ; 


1015 


<MDL 


NA 


3,7 


8.0 


1016 


<0.5 , 


3.1 


3.8 


7.0 


1017 


ND 


4.0 


4.5 


10 


1018 


<2 


3 


4 


9 


1019 


<0.5 


2,2 


3.0 


6.4 


1Q2QA 




3.9 


5.1 


11.5 


1Q20B 




2.1 


3.0 


6.5 


1021 


<0.1 


3.8 


5.3 


12 


1022 


<0.01 


1.76 


2.28 


2.47 


1023 


<0.7 


9.7 


12 


33 


1024 




2.42 


3.02 


8.79 


? 1025 


<0.5 


3.33 


3.87 


9.00 


j 1026** 


0.055 


15.9 


22.0 


47.8 


! j 1027 


NO 


2.93 


3.80 


8.15 


1028 


<1.0 


1.3 


1.8 


4.3 


1029 


<DL 


3.0 


3.7 


7.7 


1030 


ND 


2.78 


3,87 


8,47 


;! 1031 


<0.5 


<0.5 


<0.5 


<0.5 


1032 


ND 


3,6 


4.7 


9.1 



Laboratory 1026 withdrew their results from this study. 



TABLE 6: ACRYLONITRILE AS PERCENT RECOVERY 
OF THE TARGET VALUE 
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CODE 


VOC2 


VOC3 


VOC4 


TARGET 


6.1 


8.1 


,? 


1001 


248% 


198% 


206% 


j 1002 


96% 


98% 


107% 


1003 


118% 


128% 


133% 


1005 


82% 


84% 


103% 


1006 


101% 


200% 


179% 


1007 


23% 


25% 


29% i 


1009 


80% 


81% 


81% 


1010 


68% 


77% 


89% 


1013 


105% 


104% 


124% 


1014 


121%, 


247% 


271% 


1017 


92% 


95% 


118% 


1019 


331% 


272% 


598% 


1021 


90% 


99% 


94% 


1023 


328% 


296% 


288% I 


III 1029 


<DL 


<DL 


42% 
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TABLE 7: BENZENE AS PERCENT RECOVERY 
OF TARGET VALUE 



CODE 


VOC2 


VOC3 


VOC4 


TARGET ; 


6,1 


8,1 


17.1 


1001 


164% 


138% 


135% 


1002 I 


104% 


103% 


100% 


1003 


110% 


117% 


123% \ 


1005 


95% 


82% 


94% J 


1008 


92% 


86% 


90% i 


1007 


84% 


81% 


70% 


1009 


92% 


92% 


92% 


1010 


100% 


98% 


98% 


1013 


95% 


91% 


95% 


1014 


123% 


121% 


117% 


1015 


MA 


58% 


64% 


1016 


95% 


95% 


82% 


1017 


121% 


99% 


105% 


1018 


82% 


86% 


82% 


1019 


72% 


87% 


71% 


1020A 


108% 


106% 


108% 


1020B 


95% 


99% 


99% 


1021 


97% 


104% 


105% 


1022 


36% 


41% 


23% 


1 1 1023 


110% 


123% 


135% 


1024 


52% 


46% 


51% 


1025 


91% 


86% 


102% 


1027 


78% 


77% 


79% 


1028 


90% 


90% 


93% 


1029 


98% 


93% 


87% 


1030 


98% 


109% 


100% 


1031 


85% 


94% 


84% 


} 1032 


90% 


91% 


81% 



■• ^w 



TABLE 8: TOLUENE AS PERCENT RECOVERY 
OF TARGET VALUE 
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CODE 


VOC2 


VOC3 


VOC4 


TARGET 


6,2 


8.3 


17,4 


1001 


177% 


145% 


103% 


1002 


72% 


78% 


84% 


1003 


124% 


125% 


122% 


1005 


101% 


83% 


93% 


1008 


90% 


89% 


95% 


1007 


73% 


73% 


68% 


1009 


66% 


68% 


68% 


1010 


102% 


99% 


99% 


1013 


90% 


87% 


90% 


1014 


90% 


100% 


92%. 


1015 


NA 


93% 


it% 


1016 


94% 


88% 


78% 


1017 


118% 


96% 


98% 


| 1018 


97% 


96% 


103% 


i 1019 


39% 


41% 


46% 


' 1I020A 


121% 


118% 


120% 


1Q20B 


105% 


110% 


109% 


1021 


95% 


98% 


103% 


1022 


81% 


110% 


68% 


1023 


105% 


111% 


121% 


1024 


65% 


60% 


66% S 


1025 


97% 


90% 


105% 


1027 


85% 


84% 


91% ill 


1028 


82% 


82% 


86% 


1029 


108% 


105% 


105% 


1030 


55% 


61% 


59% 


1031 


58% 


72% 


70% 


1032 


95% 


93% 


84% 
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TABLE 9: m- & p-XYLENES AS PERCENT RECOVERY 
OF TARGET VALUE 



CODE 


VOC2 


VOC3 


VOC4 


TARGET 


9.1 


12.1 


25.5 


i 1001 


76% 


60% 


55% i 


1002 


107% 


105% 


108% j 


1003 


107% 


104% 


110% 


1005 


106% 


92% 


91% 


1006 


85% 


83% 


88% 


1007 


74% 


70% 


58% \ 


1009 


95% 


99% 


98% 


1010 


37% 


36% 


36% 


1013 


90% 


87% 


90% 


1014 


82% 


83% 


82% 


1015 


NA 


83% 


27% 


1018 


99% 


93% 


82% 


1017 


121% 


99% 


102% 


1018 


88% 


91% 


94% 


1019 


40% 


41% 


42% 


1020A 


138% 


138% 


139% 


1020B 


111% 


118% 


116% 


1021 


108% 


112% 


118% 


1022 


43% 


48% 


27% 


1023 


41% 


54% 


47% 


1024 


49% 


48% 


49% 


1025 


96% 


87% 


96% 


1027 


90% 


88% 


89% 


1028 


71% 


74% 


73% 


1029 


85% 


82% 


81% 


1030 


99% 


108% 


105% 


1031 


36% 


40% 


36% 


1032 


109% 


105% 


91% 



TABLE 10: O-XYLENE AS PERCENT RECOVERY 
OF TARGET VALUE 
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; ! CODE 


VOC2 


VOC3 


VOC4 


: TARGET 


3,1 


4.2 


8,8 


1001 


81% 


67% 


65% 


1002 


115% 


1 1 5% 


124% ' 


1003 


116% 


112% 


111% 


- 1005 


112% 


102% 


90% 


J 1006 


90% 


86% 


95% 


1007 


52% 


50% 


52% 


j 1009 


97% 


100% 


101% ; 


1010 


139% 


132% 


133% i, 


1013 


100% 


95% 


98% 


1014 


77% 


83% 


83% 


1015 


NA 


88% 


91% 


1016 


100% 


90% 


80% 


\ 1017 


129% 


107% 


114% ; 


1018 


97% 


95% 


102% ! 


1019 


71% 


71% 


73% 


: 1020A 


126% 


121%, 


131% 


I 10208 


68% 


71% 


74% 


1021 


123% 


126% 


136% 


[ 1022 


57% 


54% 


28%, 


: 1023 


313% 


286% 


375% 


1024 


78% 


72% 


77% : 


1025 


107% 


92% 


102% [ 


| 1027 


95% 


90% 


93% 


1028 


42% 


43% 


49% 


1029 


97% 


88% 


88% 


1030 


90% 


92% 


96% 


1031 


0% 


0% 


0% 


1032 


116% 


112% 


103% 



TABLE 11: STATISTICAL SUMMARY 
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ACRYLONITRILE 


BENZENE 




TOLUENE 


m- 


i p-XYLENES 


o-XYLENE 




VOC2 


VOC3 


VOC4 


VOC2 


VOC3 


VOC4 


VOC2 


VOC3 


VOC4 


VOC2 


VOC3 


VOC4 


VOC2 


VOC3 


VOC4 


TARGET 


6,1 


8.1 


17.0 


6.1 


8,1 


17.1 


6.2 


6.3 


17.4 


9.1 


12.1 


25.5 


3.1 


4.2 


8,8 


j MEAN 


7.88 


10.81 


27,88 


5.57 


7,44 


15,66 


5.5 


7.57 


15.66 


7.41 


10.06 


20.30 


2.97 


3.77 


8.68 


MEDIAN 


6.12 


8.2 


19,055 


5.8 


7.46 


15.95 


5.8 


7.59 


16.11 


8,2 


10.5 


22.53 


3,0 


3.87 


8.28 


STO oev 


5.817 


6.933 


23.193 


1.722 


1.728 


3.932 


1.912 


1.741 


3.325 


2.827 


3.062 


7.517 


1.662 


0.940 


5,369 


n 


14 


14 


15 


27 


28 


28 


27 


28 


28 


27 


28 


28 


26 


27 


27 1 


SELECTED 
MEDIAN 


5.6 


8,2 


17.83 


5.8 


7.5 


16.1 


5.7 


7.48 


16.22 


8.1 


10.5 


22.4 


2.69 


3.8 


8.15 


SELECTED 
STD DEV 


2.024 


6.523 


2.838 


0.911 


1.723 


3.31 1 


1 .945 


1.773 


3.380 


2.838 


3.075 


7.634 


1.067 


0.940 


2.280 


n 


11 


14 


8 


24 


27 


26 


26 


27 


27 


26 


27 


27 


24 


25 


25 





ACRYLONITRILE 


BENZENE 


TOLUENE 


in- 


& p-XYLENES 


o-XYLENE 




2 ¥3 4 


3 ¥8 4 


2 ¥8 4 


3¥s4 


2 ¥s 4 


3 ¥3 4 


2 vs 4 




3 vs 4 


2vs4 


3 vs 4 


Mi 


1.401 


0.435 


3.634 


1.916 


1.737 


1.906 


2.690 


2.483 


2.137 


2.526 


s. 


1.217 


1.010 


1.683 


0.480 


0,425 


0.341 


2.015 


2.066 


3.775 


2.611 



TABLE 12: SUMMARY OF INDIVIDUAL LABORATORY PERFORMANCE 



j!j LAB 


ACRYLONiTRILE 


BENZENE 


TOLUENE 


m- & p-XYLENES 


o-XYLENE 


CODE 


2 VS 4 


3 VS 4 


2 VS4 


3 VS4 


2 VS 4 


3 VS4 


2VS4 


3VS4 


2VS4 


3 VS 4 


1001 


Hs 


HS 


H 


HS 


OC 


OC 


Le 


u 


Le 


LS 


1002 


A 


A 


Al 


A 


LS 


Ls 


HS 


WHS 


Hs 


He 


1003 


HS 


HS 


He 


HS 


HS 


HS 


Hs 


Hs 


HS 


HS 


; loos 


A 


A 


LS 


WLI 


Al 


U 


ER 


Ls 


ER 


OC 


1006 


HS 


Hs 


LS 


WLS 


A 


WLI 


Ls 


Ls 


A 


U 


1007 


LS 


LS 


Le 


U 


LS 


Ls 


Le 


Le 


LS 


LS 


1009 


A 


WLS 


LS 


WLS 


LS 


LS 


A 


A 


A 


A 


1010 


A 


A 


A 


A 


A 


A 


LS 


LS 


Hs 


HS 


1013 


WHS 


woe 


WLS 


A 


WLS 


LS 


LS 


Ls 


Ls 


A 


1014 


OC 


Hs 


H 


HS 


WLS 


woe 


LS 


LS 


,Ls 


LS 


1015 








LS 




A 




Le 




LS 


1016 






Le 


OC 


OC 


Le 


OC 


Le 


OC 


Le 


1017 


Al 


Al 


H! 


A 


Al 


A 


OC 


A 


HI 


Hs 


1018 






LS 


LS 


A 


A 


u 


U 


A 


A 


1019 


He 


He 


LS 


LS 


LS 


Ls 


LS 


LS 


LS 


LS 


1Q2GA 






HS 


WHS 


HS 


HS 


HS 


HS 


HS 


He 


1Q2QB 






A 


A 


WHS 


HS 


Hs 


HS 


Ls 


LS 


1021 


A 


A 


OC 


A 


A 


A 


He 


Hs 


He 


He 


1022 






Le 


Le 


Ls 


ER 


Le 


Le 


Le 


Le 


1023 


Hs 


HS 


He 


Hs 


OC 


He 


L 


Le 


He 


He 


1024 






LS 


LS 


LI 


Ls 


LS 


LS 


LS 


LS 


1025 






OC 


Al 


WLS 


ER 


A 


U 


A 


OC 
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LAB 


ACRYLONITMLE 


BENZENE 


TOLUENE 


m- & p-XYLENES 


©-XYLENE 


: ; code 


2 V8 4 


3V8 4 


2 VS 4 


3VS4 


2 VS 4 


3 VS 4 


2VS4 


3 VS 4 


2VS4 


3 VS 4 


1027 






LS 


LS 


WLS 


LI 


LS 


LS 


A 


LS 


! : 10'28 






Ls 


A 


LS 


LS 


LS 


LS 


Ls 


Ls 


1029 






OC 


LS 


A 


A 


Ls 


LS 


woe 


LS 


| 1030 






A 


A 


LS 


LS 


A! 


WHI 


A 


WLI 


1031 






LS 


OC 


Ls 


LS 


LS 


Ls 






1032 






Le 


OC 


OC 


OC 


ER 


EH 


WHI 


HI 



KEY TO SUMMARY TABLE 



A 

WAI 

WLI 

WHI 

WLS 

WHS 

WOC 

LI 

LS 

LI 

LS 

IL 

Le 

HI 

HS 

Hi 

Hs 

H 

He 

OC 

ER 



Acceptable Performance 

Warning; Slight imprecision 

Warning: Biased low, Probable intercept problem 

Warning: Biased high. Probable intercept problem 

Warning: Biased low, Probable slope problem 

Warning: Biased high, Probable slope problem 

Warning: Out of control - one result erratic 

Biased Low, Probable intercept problem 

Biased low, Probable slope problem 

Biased low, Possible intercept problem 

Biased low, Possible slope problem 

Biased low 

Biased low and/or erratic 

Biased high, Probable intercept problem 

Biased high, Probable slope problem 

Biased high, Possible intercept problem 

Biased high, Possible slope problem 

Biased high 

Biased high and/or erratic 

Out of control - one result erratic 

Both results erratic 



FIGURE 1: ACRYLONITRILE - VOC2 vs V0C4 
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LABORATORIES 1001, 1014, 1019 & 1023 ARE OUTSIDE SCALE OF DIAGRAM!, 
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FIGURE 2: ACRYLONITRILE - VOCS vs V0C4 




V0C4 (ppb) 



LABORATORIES 1014, 1019 AND 1023 ARE OUTSIDE SCALE OF DIAGRAM. 
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FIGURE 3: BENZENE - V0C2 vs V0C4 
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FIGURE 3A: BENZENE - VOC2 vs V0C4 
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FIGURE 4: BENZENE - V0C3 vs V0C4 
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FIGURE 5: TOLUENE - VOC2 vs V0C4 
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FIGURE 6: TOLUENE - VOC3 vs V0C4 
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FIGURE 7: m- & p-XYLENES - V0C2 vs V0C4 
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FIGURE 8: m- & p-XYLENES - V0C3 vs V0C4 
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FIGURE 9: o-XYLENE - V0C2 vs V0C4 
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FIGURE 10: o-XYLENE - V0C3 vs V0C4 
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LIST OF PARTICIPANTS 



Walker Laboratories 
P.O. Box 100 
2800 Townline Rd, 
Thorold, Ontario 
L2V 3Y8 



Lakefield Research 
P.O. Bag 4300 
185 Concession St. 
Lakefield, Ontario 
K0L 2H0 



Contact: R. J, Smythe 
(416) 227-4142 



Contact: Wade Stogram 
(705) 652=3341 



Ontario Ministry of the Environment 

Laboratory Services Branch 

Trace Organ ics Section, Wastewater Unit 

125 Resources Rd. 

Rexdale, Ontario 

M9W 5L1 

Contact: Yvonne Jones 
(416) 235-5760 



Dow Chemical Canada, Inc. 
R&D Building 63 
Vidal St. South 
Sarnia, Ontario 
N7T 7M1 



Contact: Brian Worthington 
(519) 333-3568, ext. 3264 



Enviroclean 
921 Leathorne St. 
London, Ontario 
N5Z 3M7 



Western Research 
1313 44th Ave. Northeast 
Calgary, Aita. 
T2E 6L5 



Contact: Joseph Latella 
(519) 686-7558 



Contact: John Machin 
(403) 291 1-1 31 3 



Queen's University 
Department of Chemistry 
Kingston, Ontario 
K7L 3N6 



CanTest Ltd. 
1 423 West 3rd Ave. 
Vancouver, B.C. 
V6J 1J8 



Suite 200 



Contact: Dr. John Poland 
(613) 545-2642 



Contact: Don Enns 
(604) 734-7276 
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Ortech International 
1133-C VanierRd. 
Sarnia, Ontario 
NTS 3Y6 

Contact: Terry Cooper 
(519) 336-3231 



Barringer Laboratories Ltd. 
5735 McAdam Rd. 
Mississauga, Ontario 
L4Z1N9 % 

Contact: Dr. Michael Dancziger 
(416) 890-8566 



Ontario Ministry of the Environment 

Laboratory Services Branch 

ITC Section, Hazardous Waste Unit 

1 25 Resources Rd. 

Rexdale, Ontario 

M9W 5L1 



CompuChenn Laboratories 

P.O. Box 12652 

3308 Chapel Hill/ Nelson Highway 

Research Triangle Park, N.C. 27709 

U.S.A. 



Contact: Joe Osbome/Janet Hedden 
(416) 235=5759/5705 



Contact: Linda Fowler 
(919) 248-6768 



Guelph Chemical Laboratories Ltd. 
246 Silvercreek Pkwy. North 
Guelph, Ontario 
N1H 1E7 



Zenon Environmental, Inc. 
5555 North Service Rd. 
Burlington, Ontario 
L5L 5H7 



Contact: Dr. Raj N. Pandey 
(519) 836-2313 



Contact: Dr. M. Glenys Foster 
(416) 332-8788 



BAS Ltd. 
1 4 Abacus Rd. 
Brampton, Ontario 
L6T 5B7 



Novalab 

9420 Cote de Liesse 

Lachine, Quebec 

H8T1A1 



Contact: Daniel Andrews 
(416) 458-4505 



Contact: Dr. John Fen wick 
(574) 636-6218 



Lab Elite Ltd. 
1070 Rue Bleury 
Suite 600 
Montreal, Quebec 
H2Z 1N3 



Environment Canada 
Wastewater Technology Centre 
867 Lakeshore Rd., Box 5050 
Burlington, Ontario 
L7R 4A6 



Contact: Dr. A. Elcabetz 
(514) 866-8664 



Contact: Robert Hong- You 
(416) 338-4504 



Mann Testing Laboratories Ltd. 
5550 McAdam Rd. 
Mississauga, Ontario 
L4Z 1P1 
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Monenco Environmental Services 
160 Trader's Blvd., Unit #5 
Mississauga, Ontario 
L4Z 3K7 ' 



Contact: Richard Szawiola 
(416) 830-2555 



Contact: Asit Raksit 
(416) 830-9995 



ASL Analytical Service Laboratories Ltd. 
1988 Triumph St. 
Vancouver, B.C. 
V5L1K5 



Bondar Clegg 
5420 Canotek Rd. 
Ottawa, Ontario 
K1J 9G2 



Contact: Scott Hannam 
(604) 253-4188 



Contact: Mike Ziebell 
(613) 749-2220 



Paracel Laboratories Ltd. 
2319 St. Laurent Blvd., Unit #100 
Ottawa, Ontario 
K1G 4K6 



Ortech International 
2395 Speakman Dr. 
Mississauga, Ontario 
L5K 1 B3 * 



Contact: Dr. William Craig 
(613) 731-9577 



Contact: Jack Brady 
(416) 822-4111, ext. 419 



Eli-ECO Logic International Ltd. 
143 Dennis St. 
Rockwood, Ontario 
NOB 2K0 



Pollutech Ltd. 
768 Westgate Rd. 
Oakville, Ontario 
L6L 5N2 



Contact: Elizabeth Chisholm 
(519) 856=9591 



Contact: Peter Child/Erin Teeft 
(416) 847-0065 



B.C. Research 
3650 Wesbrook Mall 
Vancouver, B.C. 
V6S 2L2 



Technical Service Laboratories 
1301 Fewster Dr. 
Mississauga, Ontario 
L4W 1A2 



Contact: Dr. Jim Leach 
(604) 224-4331 



Contact: Nick Boulton 
(416)625=1544 



Page 42 

Canviro Analytical Laboratories Ltd. 
50 Bathurst Dr., Unit 12 
Waterloo, Ontario 
N2V 2C5 



Environmental Protection Laboratories Inc. 
6850 Goreway Dr. 
Mississauga, Ontario 
L4V1P1 



Contact: Annette Bibaud 
(519) 747-2275 



Contact: Tim Munshaw 
(416) 673-3255 
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IVIOE INTERLABORATORY VARIABILITY STUDY NOTIFICATION 
FOR THE ANALYSIS OF TRACE ORGANIC COMPOUNDS 

STUDY NO. 90-5 



INTRODUCTION 

Private laboratories receiving this notification are invited by Environment Ontario, 
Laboratory Services Branch to participate in an interiaboratory variability study of spiked 
reagent water, conducted using MISA analysis protocols. Laboratories interested in 
participating in this program, scheduled for the week of June 4, 1990, should return the 
attached response sheet by May 30, 1990 (FAX: (416) 235-5744). Any questions should 
be addressed to Sylvia Cussion at (416) 235-5842. 



BACKGROUND 

This study is being conducted to assist laboratories in assessing their analytical 
performance. All procedures should follow those principles and protocols outlined in the 
MISA regulations (Ontario Regulation 695/88 as amended to Ontario Regulation 533/89). 
Sample sets will include four samples: a blank, 2 samples in the range 5-10 times the 
MDL, and a high sample in the range 20-25 times the MDL 

NOTE: Any laboratory that does not have a copy of the MISA general regulations 

should contact Catherine Doehler at (416) 235-6055. 

The following parameters are to be included in this interiaboratory study: 

VOLATILES (to be analyzed by GC/MS and/or GC/ECD/FID) 
MISA GROUPS 17 and 18 

Benzene Acrylonitrile 

Toluene 

o -Xylene 

m-Xylene 

p-Xylene 

TIME LIMIT: 7 Days Storage 



SCHEDULE 

During the week of June 4, 1990, participating laboratories will receive a total of four 
samples for analysis. All samples will be spiked reagent water. 
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Participating laboratories are expected to analyze the samples within the time limits 
specified in Schedule 2 of the MiSA General Regulations. Blank report forms will be 
provided with the samples. Results are to be reported within 30 days of receipt of 
samples to Sylvia Cussion at the following address: 

Ministry of the Environment 
Laboratory Services Branch 
Quality Management Unit 
P.O. Box 213, 125 Resources Rd. 
Rexdale, Ontario 
M9W 5L1 



SUMMARY OF RESULTS 

All participating laboratories will be assigned a unique identification code. All laboratories 
will receive a complete set of results where everyone will be identified only by their 
identification code. Recommendations made by the MOE will be provided in a final 
published report. Results will remain confidential and will only be released with the 
written permission of the individual participants. 



It is the intent of this interlaboratory study (along with others) to assess the interiaboratory 
variability and detection capability for a broad range of organics and inorganics. 
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MOE INTERLABORATORY VARIABIUTY STUDY NOTIFICATION 
FOR THE ANALYSIS OF TRACE ORGANIC COMPOUNDS 

STUDY NO. 90-5 



YES 



We will participate in MOE Study 90-5 
for the analysis of Volatiles 
(MISA Groups 17 and 18). 

Minimum amount of sample volume required: 



NO 



□ 



For the completeness of our records, and to avoid any shipping delays, please fill in the 
following: 



Mailing Address: 



Shipping Address: 



Contact Person: 



Phone Number: 



Please return this response form before May 30, 1990 to: 

Sylvia Cussion 

Ontario Ministry of the Environment 

Laboratory Services Branch 

Quality Management Unit 

P.O. Box 213, 125 Resources Rd. 

Rexdale, Ontario 

M9W 511 



(416) 235-5842 
FAX: (416)235-5744 
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Laboratory Services Branch 
Quality Management Unit 
125 Resources Road 
Rexdale, Ontario 
M9W 5L1 
(416) 235-5842 
FAX (416) 235-5744 

June 5, 1930 



TO: PARTICIPANTS OF INTERIABORATORY STUDY 90-5 

Please find enclosed four 250 ml glass bottles. The samples are labelled as follows: 

VOC1 VOC2 VOC3 VOC4 

If you are missing any of the above items, please contact us at the above phone number 
immediately. 

As stated in the notification distributed May 10, 1990, samples should be analyzed using 
the principles and protocols outlined in the MISA General Regulation {Ontario Reg, 
695/88, as amended to Ont. Reg. 533/89). Store all samples in a refrigerator at 4 
degrees Celcius until ready for analysis. Time limit for storage is 7 days. 

To ensure timely release of a summary report, results are to be submitted by July 13. 
1 390 . Report forms to be used are included with the samples, Please identify all sample 
results with your lab identification number and the sample numbers described above. 
Please contact us if there are any problems or questions re the interlaboratory study. 
Thank you for your participation. 

Your lab identification number is: 

Sincerely, 



Sylvia Cussion 

Lab Quality Audit Scientist 

(416) 235-5842 



'■■-■■■ ' ■ ■■ 
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INTERLABORATORY STUDY 90-5 



REPORT FORM 



REPORT DUE DATE: JULY 13, 1990 



LABORATORY IDENTIFICATION CODE: 



PARAMETER 


VOC1 


VOC2 


VOC3 


VOC4 


Benzene 










Toluene 










o-Xylene 










m- and p- 
Xylenes 










Acrylonitrile 











SAMPLE PREPARATION PRINCIPLES: 



INSTRUMENTAL MEASUREMENT METHOD PRINCIPLES: 



GAS CHROMATOGRAPHIC COLUMN: 
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Laboratory Services Branch 
Quality Management Unit 
125 Resources Road 
Rexdale, Ontario 
M9W 5L1 
(416) 235-5842 
FAX (416) 235-5744 

June 5, 1990 



TO: PARTICIPANTS OF INTERLABORATORY STUDY 90-5 

Please find enclosed eight 250 ml glass bottles. The samples are labelled as follows: 

VOC1 VOC2 VOC3 VOC4 

You should have received two of each sample. If you are missing any of the above 
items, please contact us at the above phone number immediately. 

As stated in the notification distributed May 10, 1990, samples should be analyzed using 
the principles and protocols outlined in the MISA General Regulation (Ontario Reg. 
695/88, as amended to Ont. Reg, 533/89). Store all samples in a refrigerator at 4 
degrees Celcius until ready for analysis. Time limit for storage is 7 days. 

To ensure timely release of a summary report, results are to be submitted by July 13, 
1990 . Report forms to be used are included with the samples. Please identify all sample 
results with your lab identification number and the sample numbers described above. 
Please contact us if there are any problems or questions re the intertaboratory study. 
Thank you for your participation. 

Your lab identification number is: 

Sincerely, 



Sylvia Cussion 

Lab Quality Audit Scientist 

(416)235-5842 



..,.;.._ ...,,.,. ■« ,., , ■ 



Page 49 

Laboratory Services Branch 
Quality Management Unit 
125 Resources Road 
Rexdale, Ontario 
M9W 5L1 
(416)235-5842 
FAX (416) 235-5744 

August 30, 1 990 

TO: PARTiCIPANTS OF INTERLABORATORY STUDY 90-5 

Thank you for your participation in Interlaboratory Study 90-5 forth© analysis of Benzene, 
Toluene, Xylenes, and Acrylonitrile in reagent water. Attached is the table of results from 
all of the participants, identified by laboratory code. Please review your data for 
transcription errors and report any changes to me by September 14, 1990, After this 
date, all results will be considered final and will be used to prepare the final report. All 
participants will receive a copy of the final report as soon as it becomes available. 

Please contact me if you have any questions. 

Your laboratory identification code is: 

Sincerely, 



Sylvia Cussion 

Lab Quality Audit Scientist 



*1LT3tDDDDDTS5t* 



